Regulation of flavanone 3-hydroxylase gene involved in the flavonoid biosynthesis pathway in response to UV-B radiation and drought stress in the desert plant, Reaumuria soongorica.
Flavonoid are known to have various functions in growth, development, reproduction, and also involved in diverse stress responses in plants. However, little is known about the roles of the key enzymes in the flavonoid biosynthetic pathway in response to environmental stress, such as UV-B radiation and drought. To understand this problem, we investigated the participation of flavanone 3-hydroxylase gene (F3H), a key enzyme in flavonoid biosynthetic pathway under UV-B radiation and drought stress in the desert plant Reaumuria soongorica. A novel cDNA sequence, named as RsF3H, was isolated from R. soongorica. The deduced amino acids showed high identities to other F3Hs. A phylogenetic analysis indicated that RsF3H appeared to be most homologous to F3H from Malus domestica (MdF3H). RsF3H protein structure contained all five conserved motifs for 2-oxoglutarate-dependent dioxygenases (2-ODDs) and an Arg-X-Ser motif, all of which were also found in other F3Hs. Quantitative real-time RT-PCR analysis showed that there was a rapid increase in gene expression of RsF3H under stress. Both UV-B radiation and drought stress induced an increase in RsF3H enzyme activity and the accumulation of the products in the flavonoid biosynthetic pathway (total flavonoid and anthocyanin). The antioxidant ability (inhibition of lipid oxidation) of total flavonoid was enhanced during this study. The results suggested that one explanation of the stress tolerance of R. soongorica may be a combination of an increase in RsF3H gene expression, RsF3H enzyme activity and the anti-oxidative ability of the metabolic end products in the flavonoid biosynthetic pathway in response to UV-B radiation and drought.